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(57) Abstract: A negative electrode material capable of providing a high capacity while enhancing cyclic characteristics, a process 
for producing the same, and a cell. The negative electrode material has a reaction phase including an element capable of producing 
an intermetallic compound with Li, and C. Preferably, the reaction phase has the half width of diffraction peak by X-ray diffraction 
of not smaller than 0.5°. Furthermore, the negative electrode material can preferably provide a peak of C in a region lower than 
284.5 eV by XPS and the energy difference of peak between the 3d 5/2 orbit of Sn and the Is orbit of C is preferably larger than 
200.1 eV when the negative electrode material contains Sn as the element capable of producing an intermetallic compound with Li. 
The element capable of producing an intermetallic compound with Li can thereby be inhibited from aggregating or crystallizing as 
charge/discharge occurs. 
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S^6-2*fe«^6-3^bfe<fc-5fC^feCli*l^#. fi&««^ll~2 2 tig 
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^©ffi©»ri£7C*©JB»t bT#©«j^**^&fcb&^&»5|c«* R*©JR»t 
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*J!&0!l8-i~8-6©ftffi*mfct3Vvr%K WJl-U^ilci/TMi:^ 
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5 
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Sn 
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Sn 


25.6 
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5 
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Sn 
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Sn 


25.6 
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5 
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11 
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5 
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5 
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5 
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5 
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5 


15 
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Zn 
Sn 


42 
58 
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2 


5 


20 
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Sn 
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5 


23 
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Cu 
Sn 


45 
55 


0 
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2 


5 


25 
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Ni 
Sn 


32 
68 


0 


2.0 


2 


5 


18 


&MW 1-6 


Mn 
Sn 


30 
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2 


5 


20 
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Ag 
Sn 
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58 
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2 


5 
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C ^©^7C^ 


C <D 

m& 


(m 2 /g) 


rsl ./"Efc 
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(° ) 


PI <s 
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(eV) 


(eV) 




nmm 1-22 


Pn 

Sn 


00 

54 


10 


1.5 




1 


5.2 


283.8 


201.1 


90 


2ll£fliJ 1-23 


Fe 
Sn 


36 
54 


10 


1.4 




1 


6.2 


283.8 


201.1 


89 


mmm 1-24 


Co 
Sn 


35 
54 


11 


2.1 




1 


6.2 


283.8 


201.1 


92 


mmm 1-25 


Zn 
Sn 


36 
54 


10 


1.6 






5.3 


283.8 


201.1 


88 


mmm 1-26 


Ni 
Sn 


36 
54 


10 


1.5 






.4.2 


283.8 


201.1 


85 


mnm 1-27 


Mn 
Sn 


36 
54 


10 


1.8 






4.9 


283.8 


201.1 


87 


mmm 1-28 


In 

Sn 


36 
54 


10 


1.8 
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283.8 


201.1 


86 
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Ag 
Sn 


36 
54 


10 
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mm 
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^4 
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MMffl 1-30 


Ni 
Sn 
Zn 


36 
50 
4 


10 
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5.8 


283.8 


201.1 


92 


1-31 


Cu 
Sn 
Ag 


36 
50 
4 


10 


1.9 






6.5 


283.8 


201.1 


93 


MMffl 1-32 


Co 
Sn 
In 


36 
50 
4 


10 


2.1 






7.8 


283.8 


201.1 


94 


HJfeM 1-33 


Fe 
Sn 
Ag 


36 
50 
4 


10 


2.3 






6.6 


283.8 


201.1 


93 


HWJ 1-34 


Mn 
Sn 
Zn 


36 
50 
4 


10 


2.4 






7.0 


283.8 


201.1 


90 


1-35 


Fe 
Sn 
In 


36 
50 
4 


10 


2.8 






6.8 


283.8 


201.1 


91 


1-36 


Co 
Ge 
In 


40 
40 
10 


10 


2.1 






5.8 


283.7 




81 


mmm 1-37 


Cu 
Ge 
In 


50 
30 
10 


10 


2.4 





1 


6.1 


283.7 





84 


HJ^J 1-38 


Cu 
Si 
In 


40 
20 
20 


20 


3.1 





1 


6.6 


283.7 





82 


HWI 1-39 


Cu 
Si 
In 


50 
20 
10 


20 


2.8 






7.2 


283.7 




81 


^MCT 1-40 


Co 
Sn 
In 
Ti 


24 
47 
5 
4 


20 








q c 




901 1 




rnmm 1-41 


Co 
Sn 
In 
Hf 


24 
47 
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4 


20 
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201.1 


93 
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Hf 
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47 
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4 


20 
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201.1 
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(nm) 


(^ni) 


C ) 
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Sn-C 

(eV) 
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Sn 


40 
60 


0 


1.2 


20 


1 


2.1 






51 


Kmrn 1-9 


Fe 
Sn 


40 
60 


0 


1.3 


25 


1 
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53 


JtttW i-io 


Co 
Sn 


40 
60 


0 


1.5 


20 


1 


2.1 






61 


jt««i i-ii 


Zn 
Sn 


40 
60 


0 


1.1 


20 




2.4 






50 


Jt««9 1-12 


Ni 
Sn 


40 
60 


0 


1.2 


30 
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51 


Jfctfeffi 1-13 


Mn . 
Sn 


40 
60 


0 


0.9 
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2.3 






52 


Jfctfcfll 1-14 


In 

Sn 


40 
60 


0 
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53 


Jtl^^J 1-15 


Ag 
Sn 


40 
60 


0 


0.7 
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^4 
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C <D 
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(nm) 
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mm 
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mmm 1-1 


Co 
Sn 


39.8 
59.7 


0.5 


2.0 


2 


5 


72 


2-1 


Co 
Sn 


39.8 
59.7 


0.5 
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2 


10 


75 


2-2 


Co 
Sn 


34 
51 


15 


10 
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25 


95 
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Co 
Sn 


34 
51 


15 


60 
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98 
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Co 
Sn 


39.8 
59.7 


0.5 
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2 


0.3 


40 
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C ) 

V / 
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C <D 
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mm 




mmm 1-1 


Co 
Sn 


39.8 
59.7 


0.5 


2.0 


2 


5 


72 


mmm 3-1 


Co 
Sn 


32 
48 


20 


70 


0.1 


10 


71 


smm 3-1 


Co 
Sn 


39.7 
59.7 


0.6 


0.01 
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10 


44 


atmm 3-2 


Co 
Sn 


32 
48 


20 


80 


0.1 


10 
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(SE4-1) 









(nm) 






XPS 


XPS 


^4 
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C <D 

m& 
mm) 


(m 2 /g) 




C ) 


Cls 


Sn-C 














(eV) 


(eV) 


mmm 4-1 


Co 
Sn 


36 
54 


10 


2.3 






5.6 


284.4 


200.5 


82 


mmm 4-2 


Co 
Sn 


36 
54 


10 


2.4 






5.7 


284.0 


200.9 


91 


mmm 4-3 


Co 
Sn 


36 
54 


10 


2.4 






6.4 


283.0 


201.9 


90 


mmm 4-4 


Co 
Sn 


36 
54 


10 


2.4 
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282.5 


202.4 


85 


fcbifcM 1-10 


Co 
Sn 


40 
60 


0 
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20 




2.1 
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WO 2004/100291 




T/JP2004/006477 



(*4-2) 









(nm) 






XPS 


XPS 


mm 
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Fe 
Sn 
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60 
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25 


1 
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53 
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Sn 
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58 


3 


0.8 
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